Molecular development of the lateral geniculate nucleus in the absence of retinal waves during the time of retinal axon eye-specific segregation.
When retinal waves are inhibited binocularly, eye-specific segregation of retinal axons is disrupted, and retinal axons from the two eyes remain intermingled in the lateral geniculate nucleus (LGN). This effect of binocular retinal wave inhibition is mediated by the lack of activity-dependent competition between retinal axons from the two eyes, but it is unknown whether this effect is also mediated by the developmental arrest of the LGN in an immature state. Here we find developmental markers of the LGN during eye-specific segregation. The expression levels of Purkinje cell protein 4 (PCP4/PEP19), transcription factor 7-like 2 (TCF7L2/TCF4) and LIM homeobox protein 9 (Lhx9) in the LGN change significantly during eye-specific segregation. Using PCP4, TCF7L2 and Lhx9 as developmental markers of the LGN, we examine whether LGN development is affected by binocular disruption of retinal waves during eye-specific segregation. Binocular injection of epibatidine strongly inhibits eye-specific segregation, whereas it does not affect the expression of PCP4, TCF7L2 and Lhx9. Furthermore, the expression of PCP4, TCF7L2 and Lhx9 is normal in binocularly enucleated animals and in mice treated with the monoamine oxidase A (MAOA) inhibitor, clorgyline. In addition, our experiments using LGN slice cultures show that the expression of PCP4 and TCF7L2 in LGN slices changes as in vivo. Our results suggest that LGN development proceeds, at least in part, even in the absence of retinal inputs. PCP4, TCF7L2 and Lhx9 should be useful to examine LGN development during eye-specific segregation in mice and in ferrets.